INTRODUCTION
Spinal anaesthesia has become the popular technique of choice for the lower extremity surgeries due to quick onset of action, ease of administration, minimal neurological effects, effective motor and sensory blockade, and protection against thromboembolic episodes. It also reduces risk of vomiting and pulmonary aspiration in patient with full stomach and also it is useful in patient with chronic airway diseases. It also provides effective pain relief in immediate postoperative period. retention leading to prolonged observation of patient in post anaesthesia care unit. Due to this haemodynamic impact of spinal anaesthesia, care should be taken for patients with poor cardiovascular homeostasis like hypertensive patients and those with coronary artery disease and valvular heart disease.
Unilateral spinal anaesthesia is a technique in which use of small doses of hypobaric or hyperbaric local anaesthetic solutions slowly injected through directional, pencil point needle and lateral decubitus maintained for a certain period, restricts the distribution of spinal block preferentially to the operative side. 2 Most important advantage of this spinal anaesthesia is the reduced incidence of hypotension and high cardiovascular stability. In addition, this technique also provides increased autonomy after surgery, early recovery and short ambulatory stay and increased patient satisfaction. 3, 4 High-quality and long-duration analgesia can be obtained on the operative side with unilateral spinal anaesthesia with small-doses of bupivacaine with or without the addition of adjuvants. 5, 6 But its quality in terms of requirement of postoperative analgesia is further improved by addition of additives such as opioids or nonopioids.
Fentanyl is an opioid commonly used intrathecally, together with local anaesthetics in spinal anaesthesia. Fentanyl is a lipophilic opioid and is preferred for having a rapid onset and short duration of action with lesser incidence of respiratory depression therefore it is safer especially in geriatric patients. 7 Clonidine is an α2-adrenergic agonist, potentiates the effect of local anaesthetics. 8 It does not produce pruritus or respiratory depression. It also prolongs the sensory blockade and reduces the amount or concentration of local anaesthetic required to produce postoperative analgesia. 9 In our institution, we routinely practice technique of unilateral spinal anaesthesia for orthopaedic surgeries. We prefer this technique in patients in whom it is possible to give lateral position for spinal anaesthesia and the expected duration of surgery is limited. We conducted this randomized double-blind study to compare and evaluate the efficacy and adverse effects of adding clonidine 15µg and fentanyl 15µg intrathecally to 7.5mg hyperbaric 0.5% bupivacaine in unilateral spinal anaesthesia in patients undergoing lower limb surgeries lasting for not more than 2hrs.
METHODS
This prospective randomized double blinded comparative study was conducted in the Anaesthesia Department of Tertiary Medical Centre (Topiwala National Medical College, Mumbai) after getting approval from the institutional ethics and research committee during the period of January 2011 to October 2012. After getting approval from institutional ethical committee total 60 patients of either sex, presenting for unilateral elective as well as emergency surgeries involving the lower limb were included in the study.
Patients of both sexes of age between 18-60years, physical status of ASA grade I and II were included in the study. Exclusion criteria included patients with weight >120kg, height <140cms, coagulopathy, peripheral neuropathy, spine deformity, local cutaneous infections, neurologic diseases, ASA grade III and IV, pregnant and lactating mothers, patients on chronic analgesics, abused substances, cardiovascular medications, and patients who had received opioids in past 12hours, patients allergic to lignocaine, bupivacaine, clonidine or fentanyl.
Detailed history of the patients was collected before surgery. All routine and relevant investigations were done and whenever required specific investigations were asked for and ASA grading of the patient was determined. Patient was informed about the anaesthesia procedure, drugs that would be used, its effects and side effects. Written informed valid consent was obtained. Visual analogue scale was explained to the patient. Patients were randomly allocated to two groups of thirty patients each as per computerized random table.
Patients are divided into two groups consisting of 30 in each and drugs are administered as given below. Drugs should be dissolved in 0.2ml of saline to make total volume of 2ml.
• Group BC = Inj. bupivacaine 0.5% (hyperbaric) 7.5mg (1.5ml) with inj. clonidine 15µg (0.1ml) intrathecally, • Group BF = Inj. bupivacaine 0.5% (hyperbaric) 7.5mg (1.5ml) with inj. fentanyl 15µg (0.3ml) intrathecally.
Patient was taken on operation table and given supine position. Before surgery baseline parameters such as pulse rate, systolic blood pressure (SBP) and diastolic blood pressure (DBP), peripheral oxygen saturation (SpO2), and ECG were recorded. IV access was taken on the most prominent vein of non-dominant hand with appropriate size IV cannula. Preloading was done with crystalloid solution 10ml/kg lactated Ringer's solution or Normal saline. Infusion was maintained at 4-8ml/kg/hr during intraoperative period.
After explaining the procedure, patients were placed in lateral decubitus position with the limb to be operated in the dependent position. The vertebral column position was accurately visualized before dural puncture and maintained as horizontal as possible by tilting the operating table or by putting a pillow under the shoulder. Painting and draping was done under all aseptic precautions. Dural puncture was performed at L3-4 interspace using 25 G Quinke's spinal needle with the midline approach and the bevel turned towards dependent side. The drug was injected slowly over 5minutes. The lateral decubitus position was maintained for 15minutes from the time of termination of the injection. Then the patients were turned supine for the surgery. No intraoperative sedation was given. All the patients received oxygen via Hudsons mask at 4-6liters/min.
Intraoperative pulse rate, SBP, DBP, respiratory rate, SpO2 and sedation were monitored every 2minutes for first 10minutes, every 15minutes for next 60minutes then every 30minutes. No additional local anaesthetic was injected in any patient before or during the operation. Intraoperative parameters such as onset, duration and level of sensory and motor blockade, duration of postoperative analgesia and untoward side effects, if any were noted. Intraoperative sedation was noted as per Ramsey sedation score. Pain after surgery was assessed by using VAS score. Postoperative analgesia was provided by injection Tramadol 1mg/kg IV along with injection ondansetron 0.05 mg/kg to 0.15mg/kg on demand when VAS score was >3.
Statistical analysis
In our study, all the parameters of both groups were analysed by using statistical software, SSPS for Windows 17. Data is presented as number, median and range, mean±S.D. or percentage as appropriate. The continuous variables like demographic data, duration of surgery, pulse rate, systolic and diastolic blood pressure and respiratory rate were presented as mean ±S.D. Parametric data was compared using unpaired t test or students 't' test between the two groups. Intragroup comparisons were made using paired t test. Chi square test and Fisher's exact test were used to test the statistical significance of non-parametric data such as adverse effects like nausea, vomiting and pruritus. P value less than 0.05 was considered statistically significant. Table 1 presents the demographic characteristics of the study participants of both the groups. Both the groups were similar with respect to age, height, weight, sex, ASA status and duration of surgery and there was no statistically significant difference between two groups (p>0.05). The mean time of onset of sensory block in group BC was 5.10±1.40 min and in group BF was 3.23±1.01 min. This was statistically significant (p<0.05) but clinically this difference was not significant. The mean time to achieve maximum sensory level was 8.60±2.40 min in group BC and 4.77±1.61 min in group BF and the difference was statistically significant (p<0.05) ( Table 2) . Maximum sensory level was achieved in all patients. The mean maximum sensory level achieved was T12 in both the groups. There was no statistically significant difference in both groups with respect to achievement of peak sensory level (p>0.05). This indicates that addition of fentanyl hastens the onset of sensory block and time to reach the peak sensory level significantly (Table 2) . None of the patients needed general anaesthesia to undergo surgical procedure. Thus, the addition of Fentanyl hastens the onset of motor block and time to reach the maximum motor block significantly. After surgery, the requirement of rescue analgesia was earlier for BC group (202min) rather than BF group (221min) ( Table 5 ). The difference was not statistically significant. Figure 2 shows the baseline pulse rate was (86.77±6.13) bpm in group BC and (84.80±7.59) bpm in group BF and was comparable in both groups. There was no statistically significant difference in pulse rate between two groups throughout observation period. There was fall in mean pulse rate compared to baseline from 4 min to 60 min in group BC and from 8 min to 60 min in group BF. However, this was not clinically significant as the fall in pulse rate was within physiological range. None of the patients developed bradycardia (pulse rate <50 bpm).
RESULTS
Baseline systolic blood pressure in two groups was comparable. It was 121.47±9.29 mmHg and 121.87±12.36 mmHg in group BC and group BF respectively as shown in Figure 3 . There was statistically significant decrease in mean systolic blood pressure (p<0.05) as compared to baseline from 6 min to 120 min in group BC and from 60 min to 120 min in group BF but clinically this difference was not significant. There was no statistically significant difference in systolic blood pressure between two groups throughout the observation period. Mean systolic blood pressure was well maintained within physiological range. None of the patients in both The baseline diastolic blood pressure in two groups was comparable. It was 77.67±7.74 mmHg and 76.20±9.60 mmHg in group BC and group BF. There was statistically significant fall in diastolic blood pressure as compared to baseline from 8 min to 120 min in group BC and 8 min to 15 min, at 60 min and 120 min in group BF but clinically this difference was not significant. Thus, both clonidine and fentanyl in the doses given do not produce hemodynamic instability (Figure 4 ). As shown in Figure 5 the two groups were comparable with respect to baseline respiratory rate (21±1.04 and 20±1.03 in group BC and group BF respectively). There was statistically significant difference between two groups in respiratory rate during initial 2, 4 and 6minute interval. The mean respiratory rate at 2, 4 and 6 minutes of observation period, in group BC was 21.70±1.93, 21.37±1.87 and 20.70±1.69 breaths per minute and in group BF was 20.53±2.27, 20.17±1.97 and 19.60±1.50 breaths per minute. Clinically this difference was not significant. None of the patients in both groups experienced respiratory depression (<8 breaths per minute).
There was statistically significant decrease in respiratory rate from 8 min to 120 min in group BC and from 12 min to 90 min in group BF compared to baseline, however it was within the physiological range. The baseline SpO2 in both groups was comparable (99%) in both groups. None of the patients in two groups desaturated throughout the observation period. Saturation was well maintained upto 99% in all patients in both groups. Thus, both clonidine and fentanyl in the doses given do not produce respiratory depression (Table 6 ). All patients in both groups achieved sedation score 2 (cooperative, oriented and tranquil). There was no statistically significant difference in both groups (p>0.05) with respect to sedation score achieved (Table 8) . 
DISCUSSION
The present study was conducted on 60 patients ASA I and II patients undergoing elective or emergency unilateral lower limb surgery. Patients in group BC received 0.5% hyperbaric bupivacaine 7.5mg with clonidine 15µg intrathecally and those in group BF received 0.5% hyperbaric bupivacaine 7.5mg with fentanyl 15µg intrathecally.
In our study, we used small dose of 0.5% hyperbaric bupivacaine (7.5mg) in unilateral spinal anaesthesia. This corresponds to that of Casati et al who administered hyperbaric bupivacaine at a dose of 8mg to obtain good quality of spinal anaesthesia with good haemodynamic stability. 10 0.5% of hyperbaric bupivacaine was chosen in the present study because studies done by Casati et al and Atef et al found that highly concentrated solutions of hyperbaric bupivacaine are not advantageous in obtaining unilateral spinal anaesthesia when a small anaesthetic dose is injected slowly. 10, 11 In the present study, the mean time for onset of sensory block, was significantly lower in group BF (3.23±1.01mins) compared to group BC (5.10±1.40mins). Mean maximum cephalad spread of block for T12 was achieved in 63% patients of group BF and 53% patients in group BC. Time to achieve maximum sensory level was lesser in group BF (4.77±1.61mins) and duration of sensory block was higher in group BF (130.17±20.41mins). Thus, the addition of fentanyl hastens the onset of sensory block and time to reach the peak sensory level significantly. Similar results were observed by Bano et al, Merivita et al and Krobot et al. [12] [13] [14] Similarly mean time for onset of motor block and duration of motor block was lesser in group BF compared to group BC. These observations are in accordance with the findings of Krobot et al. 14 The degree of motor block was assessed by modified Bromage scale. All patients of Bromage score <3 were successfully operated upon without the need for supplemental analgesia or sedation. In the present study, 4 (13.33%) patients in group BC and 5 (16.67%) patients in group BF achieved modified Bromage score of 2. 26 (86.67%) patients in group BC and 25 (83.33%) patients in group BF achieved modified Bromage score of 3. Time taken for complete motor block was significantly lesser in group BF (9.60±1.83mins) than group BC (13.80±2.20mins). Thus, the addition of fentanyl hastens the onset of motor block and time to reach the maximum motor block significantly. Similar findings were also noted by Bogra et al. In his study, complete motor block was achieved in 90-100% of patients. The depth of anaesthesia was equivalent in group BF and group B. This proves that by adding fentanyl the depth of spinal anaesthesia can be achieved at much lower doses of bupivacaine. 15 In our study, 25 (83.3%) patients in group BC and 27 (90%) patients in group BF achieved successful unilateral block. The difference was not statistically significant between two groups (p> 0.05). These results are similar to the studies of Atef et al. 11 The time to first rescue analgesia was (202.33±38.41) min in BC group and (221.33±44.43) min in BF group. This difference was statistically not significant. Similar findings are noticed by Bhure et al. 16 In the present study, we noticed stable hemodynamics among both the groups without any incidence of respiratory depression. This might be due to adequate preloading given in all the patients prior to subarachnoid block. In addition, the dose used in our study was less. Our results are similar to those of Singh et al and Nazareth et al. 17, 18 Duration of analgesia in Group BC was 202.33±38.41mins, and that in group BF was 221.33±44.43mins. The difference between groups BC and BF was not statistically significant. Thus, clonidine and fentanyl with low dose bupivacaine provided adequate duration of analgesia. None of the patients in study group developed bradycardia (pulse rate <50/min), hypotension (fall in SBP> 20% baseline), nausea, vomiting or respiratory depression (RR <8/min and SpO2 <90%). These findings are similar to the reports of Singh et al. 19 Pruritus was observed only in 3 (10%) patients in group BF experienced pruritus and none in group BC experienced pruritus. It was not uncomfortable to the patient and did not require any treatment. All patients of both groups were cooperative, oriented and tranquill (Ramsay sedation score >2). None of the patients required additional anxiolytics or sedatives intraoperatively. Similar results were also reported by Shende et al. 20 
